use on pressure ulcers in 1988, 1 hydrocolloid dressings (HDs) have become a common dressing of choice for use on Stages II and III, minimally to moderately draining pressure ulcers.
Hydrocolloids are somewhat variable in both design and function, but all are absorbent, adherent dressings that are used to protect the wound from external factors and provide a warm, moist environment conducive to wound healing. Modern hydrocolloids are less bulky and more compliant than their predecessors and are available in both regular and thin versions that absorb variable amounts of wound drainage. Some hydrocolloids are fully occlusive, whereas others are semipermeable to moisture vapor; considerable debate surrounds which is a better design. 2 Some hydrocolloids are bordered with transparent film to improve adhesion and reduce edge roll, whereas others attempt to accomplish this same feature with tapered and/or beveled edges. Although most hydrocolloids have greatly improved in design and function since their initial introduction, many still have limitations. The most notable of these limitations are the inability to visualize the wound, exudate, and periwound skin through the dressing; a relatively high-edge profile of some nonbordered versions; limited conformability; residue left in the wound and on the periwound skin from the formation of a liquefied gel; and a distinctive, unpleasant odor after absorption of wound drainage.
The inability to visualize the wound as well as exudate and periwound skin through the dressing means that hydrocolloids may be prematurely removed to monitor the wound. This can potentially disrupt the wound healing process, cause unnecessary pain and discomfort to the patient, decrease clinician productivity, and add to the overall cost of treatment. Furthermore, the high-edge profile and limited conformability of some hydrocolloids can cause them to catch on to linen and clothing and prematurely roll off the skin. This may lead to unnecessary dressing changes with clinical, quality of life, productivity, and cost consequences to both the patient and caregiver. The formation of a liquefied hydrocolloid gel, with its distinctive unpleasant odor, can lead to incorrect assessments of infection and unnecessary use of antimicrobials.
A newer dressing, manufactured with a novel design, is now available to address the shortcomings of HDs. The product consists of a clear, absorbent, acrylic polymer pad sandwiched between 2 layers of transparent polyurethane film. The transparent polyurethane film covers and extends approximately 1 inch beyond the absorbent pad, forming a transparent adhesive border. This sandwich design encapsulates the clear absorbent pad and prevents meltdown of the dressing into the wound. The bottom layer is perforated to allow wound drainage to be taken up by the absorbent pad and is coated with an adhesive designed to adhere under both dry and moist conditions. The 3 distinguishing features of this new dressing are its transparency, conformability, and fully synthetic absorptive polymer. Transparency of the dressing allows for monitoring of the wound without removal of the dressing. Conformability allows the dressing to mold to difficult body contours without losing its shape after absorption of fluid, and the synthetic nature of the material eliminates odor derived from bacterial decomposition of the dressing. The dressing is capable of managing up to moderate amounts of drainage.
The objective of this study was to compare clinical performance of this new transparent absorbent acrylic dressing (TAAD) to a conventional HD in the management of Stage II and shallow Stage III, minimally to moderately draining pressure ulcers.
METHODS

Study Design
This study was a prospective, open-label, randomized, comparative, multisite clinical evaluation of 2 adhesive absorbent wound dressings used in the treatment of Stage II and shallow Stage III, minimally to moderately draining pressure ulcers. Patients were enrolled across 5 study sites and a variety of health care settings, including extended-care facilities, outpatient wound care clinics, and home care agencies. Four of the study sites were located in the United States, and one was located in Canada. The study was conducted over a 19-month period, from January 8, 2003, through July 28, 2004. Criteria for changing the dressing included leakage, edge roll, loss of adhesion, soiling, or the need for wound inspection. Dressings were changed by the facility staff on an as-needed basis and by the investigators at (approximately) weekly follow-up visits. The follow-up period was 56 days or until the pressure ulcer healed, whichever was sooner. Wound healing was defined as closure of the epidermis.
Patient Recruitment
This study was conducted in compliance with Good Clinical Practice guidelines and the Health Insurance Portability and Accountability Act regulations. 3, 4 An ethics review was conducted before the start of the study, and all participants signed an informed consent before study enrollment. Data collection methods assured patient privacy at all times.
Patients were eligible to participate in the study if they were at least 18 years of age and met the study inclusion and exclusion criteria ( Table 1 ). In cases where the patient had more than 1 qualifying ulcer, only 1 ulcer was considered for enrollment in the study. In these cases, the ulcer with the highest pressure ulcer stage was enrolled. 5 If the ulcers were all of the same pressure ulcer stage, the ulcer with the largest surface area was enrolled.
Study Dressings
Patients were randomized to receive either the TAAD or HD for treatment of their ulcer. Multiple sizes of each dressing were available so that a variety of wound sizes could be enrolled into the study and the dressing size could be optimally matched to the needs of the wound. For the TAAD, the smaller dressing was a 4.4 Â 5.0-inch bordered oval design (with an absorbent pad size of 2.4 Â 3.0 inches), and the larger dressing was a 5.6 Â 6.25-inch bordered oval design (with an absorbent pad size of 3.4 Â 4.25 inches). In addition, a sacral-specific design was used when appropriate. For the HD, a 4 Â 4-inch nonbordered square design, a 6 Â 6-inch nonbordered square design, and 2 sizes of a triangular bordered dressing (4 Â 5 and 6 Â 7 inches) were used.
Wound and Periwound Skin Assessments
Wound and periwound skin assessments were performed by the investigators and were obtained at enrollment and at nearweekly intervals (7 F 3 days) throughout the study. Wound assessments considering the type and amount of drainage and the percentage of necrotic and granulation tissue present in the wound bed were made. Periwound skin assessments made included the amount of maceration and severity of erythema and denudation. Photographs and wound tracings were obtained at the time of a patient's enrollment into the study and at all dressing changes completed by the investigators.
Dressing Performance Assessments
Investigators involved in the study rated patient comfort and dressing performance at each of the weekly wound inspections throughout the study. Criteria for investigator-rated assessments of dressing performance are outlined in Table 2 .
Data Analysis
Wound and periwound skin assessments were analyzed separately for the baseline assessments (at enrollment) and for the follow-up assessments (subsequent dressing changes). Dressing assessments with multiple measurements were averaged for each patient across the 8-week follow-up period. Descriptive statistics were calculated for all variables. The Wilcoxon rank-sum test (a nonparametric equivalent to the t test) was used to test for differences between the treatment groups. Significance was assessed at P e .05, and trends toward significance were assessed at P e .10. The percent of wounds that healed were compared with chisquare analysis. Since relatively few wounds attained complete healing, linear healing rate (LHR) was calculated as a surrogate end point. LHR has the added benefit of normalizing wounds of varying size and geometry. Data for these surrogate end points were extracted from the wound tracings, which were measured by computer planimetry. LHR was calculated for each wound using the methods proposed by Gillman 6 and used by Margolis. 7, 8 Differences in LHR means were assessed with a t test.
RESULTS
Patient Recruitment and Demographics
A total of 72 patients with Stage II and shallow Stage III, minimally to moderately draining pressure ulcers were enrolled in the study. Thirty-five patients were randomized to the TAAD group and 37 patients to the HD group. Demographic results are summarized in Table 3 . With the exception of ulcer location, there were no statistically significant differences in demographic characteristics between the 2 treatment groups.
Wound and Periwound Skin Assessments
Baseline and follow-up wound and periwound skin assessments are summarized in Table 4 . There were no statistical differences between the 2 groups at any time during the study.
Patient Comfort and Dressing Performance Assessments
Investigator ratings of patient comfort and dressing performance at application and removal are summarized in Tables 5  and 6 , respectively. The majority of dressing investigator assessments statistically favored the TAAD over the HD. Areas where TAAD was statistically favored over HD were ability to assess the ulcer before and after absorption, ability to center the dressing over the wound, wear time, barrier properties, patient comfort during removal, overall patient comfort, conformability before and after absorption, ease of removal, nonadherence to the wound bed, residue in the wound, residue on the skin, odor Table 3 . after absorption, overall satisfaction, and overall value of transparency.
PATIENT DEMOGRAPHIC AND BASELINE CHARACTERISTICS
Dressing Wear Time
Mean (SD) wear time was 5.7 (2.55) days for the TAAD and 4.7 (2.29) days for the HD, a difference of 1.0 days. This difference trended toward significance (P = .086) and was clinically noticeable, as the investigators involved in the study rated wear time of the TAAD significantly better than the HD ([P = .035] Table 6 ).
Wound Healing
Wound healing results for the 2 groups are summarized in Table 7 . There were no differences, or trends toward differences, in wound closure or LHR between the 2 dressings groups.
Adverse Events
There were 18 adverse events reported during the study. Ten were reported in the TAAD group, and 8 were reported in the HD group. None of the adverse events were related to the study dressings under evaluation.
DISCUSSION
This study reports on the clinical use of a new technology in absorbent wound dressings, which is distinctly different in design and formulation from all other classes of dressings used to treat chronic wounds (eg, hydrocolloids, foams, alginates, hydrogels, etc). Results of this study favor the new dressing, which addresses performance and aesthetic limitations of HDs.
In the current study, no significant differences in wound healing were found between the 2 dressing groups ( Table 7) . The percentage of ulcers that reached closure was nearly identical for the 2 dressings, and LHR did not differ. This indicates that the new dressing provides the same moist and protective wound healing environment as traditional HDs. Wound healing rates in the current study were higher than the expected values of 31% to 41% derived from a meta-analysis of the published literature for 8 weeks of treatment with HDs. 9 This difference may be attributed to methodologic differences among the published studies, the most important being the exclusion from the current study of nonshallow Stages III and IV ulcers that required the use of additional filling material, which were included in the meta-analysis. Wound healing results of the current study are, however, consistent with the overall results of the meta-analysis, which concludes that there are no significant differences in wound healing rates among advanced dressings. This leads one to conclude that when choosing among advanced dressings, it is important to consider dressing features that affect patient comfort and performance, economics, clinician acceptance, and aesthetics of the dressing.
A major limitation of traditional HDs often cited by clinicians is that their basic appearance is opaque, which often leads to premature removal of the dressing to make wound observations. 10 -12 In addition, the high-profile and adhesive edges of nonbordered hydrocolloids tend to catch on to linen and clothing, causing the dressings to prematurely roll off the skin. These 3 factors may limit the effective wear time of many HDs, which impacts directly upon nursing productivity, treatment cost, and patient's quality of life.
In the current study, mean (SD) wear time of the TAAD on a combined group of Stage II and shallow Stage III pressure ulcers was 5.7 (2.55) days compared with 4.7 (2.29) days for the HD, a difference of 1.0 days. This difference trended toward statistical significance (P = .086) and was clinically noticeable, as the investigators involved in the study rated wear time of the TAAD significantly better (P = .035) than the HD (Table 6 ). It should also be noted that there was a significant difference (P = .05) in location of the ulcers between the 2 groups (Table 3) , with more ulcers located in the difficult-to-treat sacral area for the TAAD group. Mean wear time for the HD group was longer than the expected 2.19 days (range, 1.0 -3.4 days) derived from a meta-analysis of published literature. 9 As with wound healing rates, this difference is assumed to be methodologic in origin and due to the exclusion of nonshallow Stages III and IV ulcers in the current study.
In addition to limited wear time, many hydrocolloids have aesthetic problems related to their mode of action. All hydrocolloids function by absorbing fluid into a hydrocolloid matrix, which in turn can form an unpleasant-looking and unpleasantsmelling hydrocolloid gel. Depending on the formulation and design of the particular hydrocolloid, this gel can ''melt down'' and deposit residue in the wound or onto the periwound skin. Any action required to remove this residue may damage the wound bed or periwound skin. In the current study, the TAAD left significantly less residue in the wound (P = .002) and on the periwound skin (P < .001) than the HD. In addition, there was significantly less odor after absorption of wound drainage associated with the TAAD than with the HD (P = .016).
Although numerous studies have been published comparing healing rates of HDs on pressure ulcers, 9 relatively few randomized, controlled studies have attempted to measure the more subjective elements of patient comfort and dressing performance. One study compared an HD with a moist gauze dressing and a sheet hydrogel dressing and found that clinicians preferred the sheet hydrogel dressing because of the ability to view the wound through the dressing. 10 These results are consistent with the current study and support the value of a transparent absorbent dressing among clinicians. Another study compared 2 HDs and found little difference between the dressings. 13 Finally, 2 studies compared a hydrocolloid with a foam dressing. 14, 15 Both studies found no differences in ease of application. However, there were significant differences in ease of removal. The foam dressing proved favorable, and this was most likely attributable to the meltdown of the HDs.
Analysis of the investigator-rated dressing performance characteristics favored the TAAD over the HD in most instances. This included barrier properties (P = .039), patient comfort during removal (P < .001), overall patient comfort (P = .048), conformability before (P = .026) and after (P = .001) absorption, ability to assess the ulcer before (P < .001) and after (P < .001) absorption, ability to center the dressing over the ulcer (P = .005), ease of removal (P < .001), and nonadherence to the wound bed (P < .001). Of particular interest, overall satisfaction, which is a composite of all the dressing perfor-mance and aesthetic properties, strongly favored the TAAD over the HD (P < .001), and the investigators also placed a high value on the transparent features of the TAAD (P < .001).
CONCLUSIONS
In this clinical evaluation of 72 patients with Stage II and shallow Stage III pressure ulcers, the TAAD was rated better than the HD on the majority of performance measures. Overall satisfaction, which is a composite of all the dressing performance criteria, strongly favored the TAAD over the HD (P < .001). Investigators also placed a high value on the transparency of the TAAD (P < .001). This feature may facilitate fewer dressing changes resulting in improved patient comfort, nursing productivity, and treatment cost. Results of this study suggest that use of the TAAD as a standard approach for Stage II and shallow Stage III pressure ulcers may positively affect patient comfort, clinical outcomes, clinician satisfaction, and wound care costs. 
